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Abstract
Objective: This paper describes the sociodemographic
and health-related characteristics of people with chronic
disease attending an interprofessional student-assisted
clinic in regional Queensland.
Design: A retrospective review of data collected during
the first 10 months of operation of the clinic was
conducted.
Setting, participants and outcome measures: Data was
collected on up to 378 patients during an intake
appointment at the Capricornia Allied Health Partner-
ship (CAHP) community-based clinic and compared
with normative reference groups where available. Socio-
demographic characteristics included age, gender and
education level; health-related characteristics included
body mass index and hospitalisations in the previous 12
months; and risk factors included prescribed medica-
tions, smoking status and general practitioner-
diagnosed medical conditions.
Results: Patients attending the CAHP clinic had a mean
number of chronic conditions of 4.9  2.1 per patient,
and 97% of patients had multimorbidities. A high level
of socioeconomic disadvantage was found in compari-
son with normative comparison groups based on
employment, highest level of schooling completed and
the index of social disadvantage. Patients predomi-
nantly lived in inner regional areas (76.7%). The most
common diagnoses of patients attending the clinic for
the first time were hypertension, osteoarthritis, high
cholesterol, diabetes and chronic back pain.
Conclusions: The CAHP clinic offers a unique student-
assisted service model for interprofessional management
of patients who are socioeconomically disadvantaged,
have multimorbid chronic disease and live in regional
areas. The description of baseline data in this paper is
important to refine clinic services, to guide other chronic
disease clinics and to inform future research study
designs.
KEY WORDS: allied health, chronic disease interven-
tion, health outcomes, multimorbidity.
Introduction
Chronic disease is a major cause of death and disability
worldwide. In 2007, chronic diseases were found to be
responsible for 88% of the disability burden using
disability-adjusted life years in Queensland.1 For the
region of Central Queensland, the picture of chronic
disease is worse than Queensland overall and Australia.
Mortality rates for cardiovascular disease, as well as
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rates of people who smoke, who are obese/overweight
and who also suffer from asthma and type 2 diabetes are
higher in Central Queensland when compared with state
and national levels.2 Almost two thirds of avoidable
hospitalisations in Australia have been attributed to
chronic health conditions.2 From 2000 to 2001, nearly
60% of allocated national health expenditure in Austra-
lia was accounted for by chronic diseases excluding
injuries.3
In light of significant allied health workforce short-
ages to adequately address the increased burden of
chronic diseases within the community, the Central
Queensland Health Service District (CQHSD) initiated
the Capricornia Allied Health Partnership (CAHP)
project. CAHP used a student-assisted clinical
placement model within a chronic disease service to
increase access to prevention and early-intervention
allied health services.
The aim of this paper is to describe the sociodemo-
graphic and health-related characteristics of patients
with chronic disease referred to the CAHP clinic. The
data gathered provide a picture of the health of
patients at their first attendance to the service (base-
line). These data, along with planned short- and
medium-term longitudinal studies, will assist in plan-
ning future service delivery and research. The impor-
tance of documenting the characteristics of chronic
disease patients entering a service such as CAHP has
been highlighted by studies that have linked patient
characteristics to health outcomes and health costs.4,5
In addition, understanding the characteristics of people
attending a service can assist in planning and refining
service delivery.6
Methods
Ethics
Ethical approval was obtained from the CQHS District
(HREC/11/QCQ 19) to include data collected retrospec-
tively between February 2010 and November 2010.
Clinical setting
At CAHP, allied health students work in an interprofes-
sional clinical environment as part of a third or fourth
year student placement, where they deliver allied health
outpatient services under the supervision of experienced
clinical staff. During the study period, students and
clinical staff from the professions of nutrition and
dietetics, occupational therapy, exercise physiology,
podiatry, pharmacy and social work were included in
the clinic, with a student to supervisor ratio of 4:1. The
average length of student placement over the study
period was 5.6  2.0 weeks,7 with 97% of students
enrolled at a university outside the Central Queensland
region.7 Students were placed in the clinic for the full 10
months that data were collected in the study, with a
total of 73 student placements in the aforementioned
professions.7
Patients accessed services at the clinic by referral from
their general practitioner (GP), or local hospital or by
self-referral. Referrals were directed at one or more
allied health professions for the management of clients,
with conditions including type 2 diabetes mellitus, car-
diopulmonary disease, chronic kidney disease, obesity,
chronic back pain, chronic venous disease, osteoarthritis
and rheumatoid arthritis.
Patient’s first contact with CAHP was through a
single point intake screening process, where patient’s
What is already known on this subject:
• People with multimorbidity; those from
regional and remote areas; those with high or
very high psychological distress; those who
are overweight or obese; current smokers;
and past hospitalisations are likely to have
worse health outcomes and have greater
health-related costs than counterparts
without these characteristics.
• Describing the characteristics of patients at
baseline is important, particularly for groups
whose health is likely to deteriorate over time
regardless of the intervention.
• Understanding the characteristics of people
attending a service can assist in planning and
refining service delivery and can inform
future research designs.
What this study adds:
• The study adds to the very small evidence
base regarding the characteristics of patients
seeking allied health and chronic disease
intervention in regional Australia.
• The description of a unique interprofessional
allied health service provides details on the
context of service delivery to inform com-
parison with other groups.
• Information reported on can guide other
chronic disease services and researchers with
respect to the patient characteristics that are
important to consider when caring for people
with a range of different chronic diseases and
multimorbidity in the community.
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baseline functioning was established, the patient’s main
health concerns were identified and the patient’s goals
for therapy were sought. Following this, all students and
clinic team members discussed the patient’s health status
and their therapy goals through an interprofessional
case conference to develop a case management plan that
was presented to the patient for approval. Further to
this, the CAHP service provided a range of clinical inter-
ventions including a diverse range of profession-specific
and interprofessional interventions in line with the
agreed patient goals. This included rehabilitation gym
sessions as well as individual consultations with the
various allied health professions that formed the clinical
team. These services were delivered by the students
under the guidance of profession-specific supervisors.
Patients received a mean of 6.29 occasions of service per
referral to the service (mean 6.29  SD 7.11, range
1–54).
Outcome measures
A combination of self-report and observer-administered
measures was used to collect patient data at intake to
the services. The sociodemographic information col-
lected is detailed in Table 1. Self-report measures
included the number of prescribed medications in use,
the number of hospitalisations in the previous 12
months, psychological distress measured using the
Kessler108 and smoking status (current, previous,
passive or non-smoker). Observer-administered mea-
sures included height and weight, used to calculate body
mass index (BMI). Multimorbidity was measured by
counting the number of GP diagnosed chronic diseases
(Table 2).
Procedures
Students were trained to administer the outcome mea-
sures in a standard manner and to provide standard
instructions to patients regarding completion of the self-
report measures.
Data analysis
Descriptive statistics including means and standard
deviations, percentages and confidence intervals were
used to analyse data. Where possible data were grouped
into subgroups to match Australian Bureau of Statistics
normative reference data.9–13 Chi-square goodness of fit
was used to determine the difference between the study
population, and local and national normative reference
groups for sociodemographic and health-related charac-
teristics. Sample proportions with 95% confidence inter-
vals were used to analyse the difference in the
subgrouping of health-related characteristics between
the study population and national normative reference
groups, where a reference group was available.
Results
Patients were referred to the CAHP clinic primarily by
GPs, with the most common reasons for referral being
diabetes (40.5%), cardiac conditions (18.3%) and
osteoarthritis (18.5%) (Table 3). The mean age of
patients was 56.4 years with a range from 13 to 92
years. Over half of the patients were married (54.9%)
and had completed grade 10 of secondary school or less
(66.2%). The largest percentage of patients were retired
(31.3%), followed by those receiving a disability
support pension (20.9%). Indigenous patients made up
7.1% of the sample (Table 1). The majority of patients
were from inner regional or outer regional areas (76.7%
and 22.2%, respectively). The majority of patients
(76.7%) lived in communities of relative socioeconomic
disadvantage (Table 1).
Comparison of the sociodemographic characteristics
of the study population with a normative reference
group indicated significant differences in the character-
istics of age, gender, highest level of school completed,
employment, remoteness and index of social disadvan-
tage (Table 1).
In terms of health-related characteristics, almost all
CAHP clinic patients (97%) had been diagnosed with
multimorbidities. The mean number of chronic diseases
for the sample was close to five, with a range of 1–12
(Table 4). The most common diseases reported by GPs
were hypertension (60%), osteoarthritis (59%) and dia-
betes (46%), with 36% of patients reported to have
mental health issues (Table 2). The mean number of
prescribed medications was 5.67; however, 90% of
patients were taking two or more medications. In addi-
tion, almost half (43.3%) of the patients were hospital-
ised during the previous year. The number of
hospitalisations in the past 12 months was significantly
higher than the national normative reference group13
(P < 0.0001) (Table 5).
The mean level of psychological distress of the study
sample was moderate. A highly significant difference
was found between the study sample and the normative
reference group (P < 0.0001), with a higher proportion
of people with moderate to very high psychological
distress in the study sample12 (Table 6).
Based on BMI measured at intake, 89% of patients
were overweight or obese, with a mean BMI of
35.31 kg m-2. There was a significant difference
(P < 0.0001) in the proportion of patients who were
classified as underweight/normal weight, overweight
and obese compared with the National Survey of
Mental Health and Wellbeing12 sample, with a greater
proportion of obese people and a lower proportion of
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TABLE 1: Sociodemographic characteristics§
Characteristics Study number (%)
Normative reference group:
Census of Population and
Housing (2006)
Number (%) P value¶
Age (15–92 years) n = 377 n = 68094† <0.0001
Mean  SD (range) = 56.4  14.0 (13,92) –
15–39 years 48 (12.7%) 24 066 (35.3%)
40–64 years 218 (57.8%) 35 157 (51.6%)
65–92 years 111 (29.4%) 8 871 (13.0%)
Gender n = 378 n = 53 664† 0.04
Male 166 (43.9%) 26 352 (49.1%)
Female 212 (56.1%) 27 312 (50.9%)
Marital status n = 377 n = 34 898† 0.55
Married 207 (54.9%) 25 169 (72.1%)
Widowed 23 (6.1%) 3511 (10.1%)
Divorced/separated 52 (13.8%) 6218 (17.8%)
Single 57 (15.2%) ND
De facto 25 (6.6%) ND
Other 13 (3.4%) ND
Highest level of school completed n = 275 n = 34 047† <0.001
Completed primary or lower 78 ND
Completed secondary grade 10 104 (71%) 15 802 (46.4%)
Completed secondary grade 12 42 (29%) 18 245 (53.6%)
Highest level of post-school qualifications n = 275 n = 9 447† 0.38
TAFE/apprenticeship 25 (9.1%) 4054 (42.9%)‡‡
University 26 (9.5%) 5393 (57.1%)§§
Employment (15–85 years+)†† n = 376 n = 49 743† <0.001
Employed 122 (32%) 30 652 (61.6%)
Full time 73 (19.4%) ND
Part time 42 (11.1%) ND
Casual 7 (1.9%) ND
Not in the workforce 223 (59%) 17 392 (35%)
Home duties 20 (5.3%) ND
Retired (aged pension/self-funded) 118 (31.3%) ND
Disability support pension 79 (20.9%) ND
Student 6 (1.6%) ND
Unemployed 32 (8.5%) 1699 (3.4%)
Indigenous status n = 377 n = 68 835† 0.30
Aboriginal person or Torres Strait Islander person 27 (7.2%) 4074 (5.9%)
Other 350 (92.8%) 64 761 (94.1%)
Geographical remoteness n = 378 n = 20 701 500‡ <0.0001
Major cities of Australia 1 (<0.1%) 68.4%
Inner regional 290 (76.7%) 19.7%
Outer regional 84 (22.2%) 9.5%
Remote/very remote 3 (<0.8%) 2.3%
Index of social disadvantage (SEIFA) n = 378 n = not available <0.0001
Decile 1 and 2 (more disadvantage) 18 (4.8%) 20%
Decile 3 and 4 273 (72.2%) 20%
Decile 5 and 6 84 (22.2%) 20%
Decile 7 and 8 1 (0.03%) 20%
Decile 9 and 10 (less disadvantage) 2 (0.05%) 20%
†Rockhampton (QLD) Statistical Division.
‡Based on 2006 national census data.
§Complete data not recorded for all clients.
¶From c2 goodness-of-fit test.
††Comparison to the normative reference group could only be made using the broad employment categories of employed, not in the workforce and
unemployed. Subgroups such as part time and full time only pertain to this study.
‡‡Certificate, advanced diploma and diploma.
§§Bachelor’s degree or higher. SD, standard deviation; SEIFA, Socioeconomic Indexes for Areas; TAFE, Technical and Further Education Institute.
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overweight and normal/underweight people in the study
sample (Table 6). The smoking status of the study
sample was significantly different (P = 0.0021) com-
pared with the National Survey of Mental Health and
Wellbeing12 sample, with the proportion of previous
smokers higher but the proportion of current smokers
lower than the comparison group (Table 6).
TABLE 2: Disease prevalence as per diagnoses (n = 378)
Diagnoses reported by GPs Number (%)
Obesity 255 (67)
Hypertension 226 (60)
Osteoarthritis 222 (59)
Hyperlipidaemia 173 (46)
Diabetes mellitus (type 1 and type 2) 174 (46)
Chronic back pain or sciatica 175 (46)
Mental health issues (including
depression, anxiety, bipolar disorder
and schizophrenia)
135 (36)
Asthma 114 (30)
Other cardiac disease 111 (29)
Chronic obstructive pulmonary disease 39 (10)
Chronic kidney disease 36 (10)
Cancer during the last 5 years (including
small skin cancers)
75 (20)
Stroke 25 (7)
Thyroid disease (hyperthyroidism and
hypothyroidism)
18 (5)
Congestive cardiac failure 17 (4)
Rheumatoid arthritis 7 (2)
Other (including gout, GORD,
Parkinson’s disease, intellectual
impairment, paraplegia, epilepsy,
Crohn’s disease, post-polio syndrome
and diverticulitis)
56 (16)
GORD, gastro-oesophageal reflux disease; GP, general
practitioner.
TABLE 3: Source and reason for client referral (n = 378)
Referral source Number (%)
General practitioner 276 (73.0)
Hospital 33 (8.6)
Cardiac Rehab Outreach Program 51 (13.4)
Other 18 (4.8)
Reason for referral† Number (%)
Diabetes 153 (40.9)
Obesity 65 (17.2)
Osteoarthritis 70 (18.5)
Back pain 47 (12.4)
Hypertension 29 (7.7)
Cardiac conditions (other than hypertension) 69 (18.3)
Pain management 21 (5.6)
Other 51 (13.0)
†Patients might be referred for more than one condition.
TABLE 4: Health-related characteristics (without normative data comparison)
Characteristics n Mean  SD Range Confidence intervals
Number of diagnosed conditions 378 4.9  2.1 1–12 4.7, 5.1
Number of prescribed medications 377 5.7  3.7 0–23 5.3, 6.1
SD, standard deviation.
TABLE 5: Health characteristics with comparison to normative reference data from health service: patient experience in
Australia (2009)13
Characteristics n
Study sample
Number (%)
Normative reference group
Number (%)
Difference in
proportions (95% CI) P value†
Hospitalisation status 378 n = 17 300 600 0.0001
Hospitalised in previous 12 months 164 (43.3) 2 280 000 (13.2) 0.30 (0.25–0.35)
Not hospitalised in previous 12 months 214 (56.7) 15 020 600 (86.8) 0.41 (0.36–0.46)
†From c2 goodness-of-fit test. CI, confidence interval.
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Discussion
The profile of people attending the regional CAHP
service in Central Queensland differs to that described
in many chronic disease studies. Firstly, a diverse range
of chronic diseases were seen compared with many
chronic disease programs that focus on people with one
particular chronic disease. Secondly, almost all of the
people attending the clinic had multimorbidity (97%);
thus, the accumulated severity of their chronic disease(s)
is likely to be higher than that reported for those with a
single chronic disease in other studies.
Sociodemographic characteristics (age, unemploy-
ment, low education level and ethnicity) negatively
impact on health outcomes including hospitalisation
rates and quality of life for people with chronic
diseases.14–16 In comparison with the Rockhampton Sta-
tistical Local Area (SLA) (the region in which the CAHP
clinic is located), the CAHP patient group rated more
poorly on the highest level of school education, employ-
ment and The Index of Social Disadvantage, suggesting
more social disadvantage than the local population. For
example, 8.5% of CAHP patients were unemployed
compared with 3.4% for the Rockhampton SLA9, and
66.2% of CAHP patients nominated their highest level
of education as secondary grade 10 or below (consid-
ered to be a low or very low level17) compared with
46.4% for the Rockhampton SLA.12,18 Although there
was a higher percentage of patients who identified as an
Aboriginal person and Torres Strait Islander in the study
(7.1%) compared with 5.9% of persons for the Rock-
hampton SLA,19 this difference was not significant.
Factors including multimorbidity, previous hospitali-
sations, multiple medication use, obesity, psychological
distress and smoking have been linked to unfavourable
chronic disease health outcomes.15,20,21 Almost half of
the CAHP clinic patients reported being hospitalised in
the last 12 months, 90% were taking multiple medica-
tions, 89% were overweight or obese, 12.7% had self-
reported very high psychological distress and 48.9%
were current or previous smokers. The 36% of patients
who were reported to have mental health issues by their
GPs corresponded to the proportion of patients with
self-reported high or very high psychological distress
(28.4%). Based on these characteristics, the patients in
this study are at high risk in terms of mortality and
morbidity, placing a large burden on the health system.
The patient intake data presented in this report pro-
vides a valuable basis from which to plan and refine
future service delivery at the regionally based CAHP
clinic. For instance, the high percentage of patients
(90%) taking multiple medications highlights the impor-
tance of implementing pharmacy interventions to
manage the side-effects experienced by patients taking
these medications. Similarly, the high proportion of
patients with very high psychological distress compared
with the normative reference group highlights the need
for adequate provision of mental health services.
Findings such as the high level of socioeconomic dis-
advantage compared with the local community and high
levels of multimorbidity have implications for future
research into the health outcomes of patients attending
the clinic. For example, controlling for socioeconomic
status and disadvantage is recommended in studies of
intervention effectiveness, and considering the high per-
centage of multimorbidity, longitudinal study designs
might be more appropriate than cross-sectional ran-
domised, controlled trials.22
Limitations of the study include the retrospective
design that limited the ability to control for bias and to
reduce the amount of missing data. In addition, many
measures of health-related characteristics were chosen
for their clinical utility; however, the validity of some of
these measures for chronic disease needs to be confirmed
in chronic disease samples in future studies. It should
also be pointed out that some of the differences between
the study sample and normative reference groups
might be accounted for by differences in the mode of
administration of measures and other administrative
variations. For example, the Kessler108 data were
interviewer-administered in the study sample but self-
administered in the normative comparison group.
In summary, the data presented might serve as a guide
to the CAHP clinic, other chronic disease services and
future research with respect to the chronic disease
patient characteristics that are important to consider.
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